ABSTRACT
Introduction
Root-end filling materials are used to provide an apical seal and prevent apical leakage of irritants into the periradicular tissue. [1] The characteristics of an ideal root-end filling material would include biocompability, [2] sealing ability [3] and cementogenic activity. [4] One of the most important characteristics of an ideal material is insolubility in various acids, enzymes, and fluids in the oral cavity to provide sealing ability and block the migration of bacteria and their products into the periradicular tissues. [5] Therefore, due to permanent contact with fluids in the oral environment, the insolubility of materials used in the oral cavity is an important concern. [6] A number of materials have been used for this purpose. Mineral trioxide aggregate (MTA) was introduced in 1993 and is an acceptable material. [7] MTA consists of hydrophilic particles that set in the aqueous environment. [8] The sealing ability of MTA has been reported to be superior to that of amalgam, IRM and Super EBA. [9] [10] [11] MTA has bioactive properties, can release calcium and expands during setting [12] . It induces proliferation, and not apoptosis, of pulp cells in vitro. This material has different clinical applications [13] such as use as a root-end filling material [14] , apical plug [15] and repair of root perforations. [16] [17] A novel endodontic cement was developed by . [18] The calcium enriched material (CEM) (US patent 8105086 B2) is biocompatible, [19] easy to handle and set in an aqueous environment, [20] able to stimulate hard tissue healing [21] and it provides an effective seal when used as a root-end filling material. [22] CEM has good sealing ability comparable to MTA, and its antibacterial effect is comparable to calcium hydroxide and greater than MTA. [22] Some recent studies using different techniques, such as dye penetration [18, [22] [23] and the fluid filtration method, [24] As mentioned previously, there are many studies that have shown that MTA and CEM have similar properties and applications [22] [23] [24] . To the best of authors' knowledge, no study has yet investigated the solubility of CEM. Therefore this study designed to compare the solubility of these materials and the weight changes of MTA and CEM over two different time periods in STF. The weight of the rings was measured, the weight differences were calculated and the percentage of weight changes was recorded. One specimen from arious acids, enzymes, and fluids. Therefore, good sealing ability has critical importance. The material cannot attach unless it is insoluble in natural oral fluids. [27] [28] In the present study, we soaked the samples in STF which is a phosphate buffer saline solution with a composition similar to biological fluids, such as interstitial fluids and dentinal fluid. [29] Saghiri et al. suggested this property of STF makes it a good alternative media for materials used in solubility studies. [5] MTA is a bioactive material; therefore, in an oral environment or in contact with STF, it dissolves and releases its major cationic components. This reaction leads to the production of hydroxyapatite (HA) on its surface and perhaps causes expansion and an increase in weight. [29] Sarkar et al. [29] showed that calcium In an SEM study, Salem Milani et al. [32] reported that samples exposed to STF had an irregular crystalline microstructure. Hexagonal and plate-like crystals with well-defined borders and amorphous crystals were observed on the MTA samples exposed to STF. The current study obtained SEM micrographs of the specimens to evaluate the surface structure, which showed the voids and porosities on the surfaces of both MTA and CEM after storage in STF. Some amorphous and needle-like crystals were observed on the surfaces of both MTA and CEM that were in contact with STF ( Figure 1 ).
Materials and Method
Many studies have shown that MTA and CEM exhibit similar sealing properties. [22] [23] [24] As previously mentioned, this can be explained by the dissolution of CEM in contact with STF that leads to HA precipitation in the same manner as MTA.
In an in vitro study, Saghiri et al. [5] compared the solubility of MTA in different media. They found that MTA was less soluble in STF than in distilled water, perhaps due to the higher concentration gradients of minerals and lower penetration of STF into the cement. [5] In contrast to these results, the current study experienced that both cements were similarly insoluble in STF. Indeed, both cements gained weight.
Considering the lower solubility of MTA in STF,
Saghiri et al. [5] suggested that STF was a better media than distilled water for evaluating the solubility of dental materials. Therefore in this study STF was selected as the preferred media.
In the present study, CEM and MTA similarly gained weight when they were in contact with STF during the experimental time periods. In contrast, an in vitro study by Bodanezi et al. [25] showed that both MTA and Portland cement had weight gain in the first hours, followed by some weight loss thereafter. They used distilled water as the media. In our study, all of the samples' weights were increased in the four experimental groups. This difference can be explained by the different media used in each study. We used STF that has a similar composition to the natural aqueous environment in dentin, perhaps leading to more chemical reactions and an increase in the production of HA.
Thus, the material's weight would increase in contact with this liquid when compared with distilled water.
Conclusion
Under the conditions of this in vitro study it was concluded that MTA and CEM gained weight in STF during the experimental time period, but this was not significant. Therefore, MTA and CEM are suggested to be used as root-end filling materials.
